Abstract: I use the consumer's budget constraint to derive a relationship between stock market returns, the residuals of the trend relationship among consumption, aggregate wealth, and labour income, and three major sources of risk: future changes in the housing consumption share, future labour income growth, and future consumption growth.
Introduction
Differences in expected returns across assets are the naturally explained by differences in risk and the risk premium is generally considered as reflecting the ability of an asset to insure against consumption fluctuations (Sharpe, 1964; Lintner, 1965; Lucas, 1978; Breeden, 1979) .
Despite this, differences in the covariance of returns and contemporaneous consumption growth across portfolios have not proved to be sufficient to justify the differences in expected returns observed in the U.S. stock market (Mankiw and Shapiro, 1986; Breeden et al., 1989; Campbell, 1996; Cochrane, 1996; Lettau and Ludvigson, 2001b) .Additionally, Hansen and Singleton (1982) -for the consumption-based models -, and Fama and French (1992) -for the CAPM -, show that these models have considerable difficulty in supporting the differences in a cross-section of asset returns.
As a result, the identification of the economic sources of risks is still an important issue. According to canonical macroeconomic theory, aggregate consumption reflects the optimal choices of a representative consumer and can be explained by changes in the risk-free rate of return and in the information about current wealth, future income, and future rates of return. Whilst this theory is supported by the unpredictability of consumption growth, several studies have shown that predictable movements in aggregate consumption growth are almost uncorrelated with the risk-free rate of return and are significantly correlated with predictable changes in income, therefore, questioning its validity (Flavin, 1981; Shiller, 1982; Hall, 1988; Campbell and Deaton, 1989) . Parker and Preston (2005) find that precautionary savings are important for explaining consumption fluctuations. By its turn and in the spirit of Brainard et al. (1991) , 1 Parker and Julliard (2005) highlight the role of the ultimate risk to consumption.
The literature in asset pricing has, therefore, largely concluded that asset risk premia are not explained by differences in risk to consumption, but instead arise from inefficiencies of financial markets, time variation in effective risk aversion (Sundaresan, 1989; Constantinides, 1990; Campbell and Cochrane, 1999) , in the joint distribution of consumption and asset returns or quite different models of economic behaviour.
In addition, several papers tried to shed more light on this question and many economically motivated variables have been developed to capture timevariation in expected returns and document long-term predictability. 2 Cochrane and Defina (1993) suggest that inflation has a negative effect on stock prices, while Davis and Kutan (2003) refer that both inflation and output can predict stock returns and volatility. 3 Lettau and Ludvigson (2001a) show that the transitory deviation from the common trend in consumption, aggregate wealth and labour income, cay, is a strong predictor of asset returns, as long as the expected return to human capital and consumption growth are not too volatile. FernandezCorugedo et al. (2007) use the same approach but incorporate the relative price of durable goods, whilst Julliard (2004) shows that the expected changes in labour income are important because of their ability to track time varying risk premia.
The nonseparability between consumption and leisure in on the basis of the work of Wei (2005) , who argues that human capital risk can generate sufficient variation in the agent's risk attitude to produce equity returns and bond yields with properties close to the observed in the data. Whilst the last two papers emphasize the role of human capital, others have focused on the importance of the housing market instead. Yogo (2006) and Piazzesi et al. (2007) emphasize the role of nonseparability of preferences in explaining the countercyclical variation in the equity premium. 4 In the same spirit, Lustig and Van Nieuwerburgh (2005) show that the housing collateral ratio shifts the conditional distribution of asset prices and consumption growth and, therefore, predicts returns on stocks.
More recently, the focus has been directed towards the importance of longterm risk. Abel (1999) and Bansal and Yaron (2004) show that differences in risk compensation on assets mirror differences in the exposure of assets' cash flows to consumption. Bansal et al. (2005) suggest that changes in expectations about the entire path of future cash flows provide valuable information about systematic risk in asset returns.
Given the current state of the literature, one can ask the following questions: What are the major sources of risk that explain asset returns? What is the importance of long-term risk? Are we able to generate the predictability of asset returns without relying on a specific description of preferences?
In this paper, I follow Lettau and Ludvigson (2001a) and Julliard (2004) , and use the consumer's budget constraint to derive a relationship between stock market returns, the residuals of the trend relationship among consumption, aggregate wealth, and labour income, cay, and future labour income growth, lr.
Moreover, I consider two additional sources of risk: future changes in the housing consumption share, cr, and future consumption growth, lrc.
Then, I model the joint dynamics of changes in the housing consumption share, consumption growth, wealth growth, income growth, asset returns, consumption-wealth ratio and dividend-price ratio using a Vector-Autoregression (VAR) framework, and obtain measures of expected and unexpected long-run changes in the major determinants of asset returns. I find that: (i) the consumption-wealth ratio, expected changes in future labour income, housing consumption share and consumption growth, and expected ex-ante long-run real returns strongly forecast future ex-post asset returns; (ii) shocks to future consumption growth and to long-run real returns contain some predictive power for ex-post asset returns; and (iii) unexpected variation in future labour income growth and in housing consumption share do not predict future ex-post asset returns.
Moreover, this work suggests that agents' expectations about long-run risk are important and that asset returns largely reflect that information. The results
show that expectations of high future labour income, expectations of high future consumption growth, and expectations of low housing consumption share are associated with lower stock market returns, and low labour income growth expectations, low consumption growth expectations and low non-housing consumption share expectations are associated with higher than average real returns. Therefore, the success of lr, cr, and lrc as predictors of asset returns seems to be due to their ability to track risk premia. On the other hand, shocks to long-run expectations seem to play a negligible role as its forecasting power for asset returns is, in general, very low.
The framework presented is sufficiently flexible to accommodate the implications of a wide class of optimal models of consumer behaviour. Its advantage lies on the fact that it does not impose any functional form on preferences. It, therefore, shows that one can use the intertemporal budget constraint and the forecasting properties of an informative VAR to generate the predictability of many empirical proxies developed in the literature on asset pricing.
The paper is organized as follows. Section 2 presents the theoretical and econometric approach. Section 3 describes the data and presents the estimation results of the forecasting regressions. Finally, in Section 4, I conclude and discuss the implications of the findings.
Theory and Econometric Approach

Deriving the Major Determinants of Asset Returns
If we define W t as aggregate wealth (given by asset holdings plus human capital), C t as non-housing consumption, U t as consumption of housing services, U t P as relative price of consumption of housing services, S t as non-housing consumption share, 5 and R w,t+1 as the return on aggregate wealth between period t and t+1, the consumer's budget constraint can be written as:
Under the assumption that the consumption-aggregate wealth is stationary and imposing the transversality condition ( , 0 ) Campbell and Mankiw (1989) show that equation 
where k r is a constant, ω is the mean of t ω and r w,t is the log return on asset wealth. Moreover, one can approximate the log total wealth as
where a t is the log asset wealth and k a is a constant. Campbell (1996) and Jagannathan and Wang (1996) 
Replacing equation (4), (5) and (8) following Ludvigson (2001a, 2001b) ,
When the left hand side of equation (10) (10) shows that the consumption-wealth ratio, cay t will also be a good proxy for market expectations of future asset returns, r a,t+i . 8 Based on equation (10), cay t , lr t , cr t , and lrc t should carry relevant information about market expectations of future asset returns, r a,t+i , and I test the forecasting power of these proxies developed by Lettau and Ludvigson (2001a) , Julliard (2004) , Parker and Julliard (2005) , and Piazzesi et al. (2007) . I do so by splitting consumption into housing and nonhousing components which constitutes the major departure from Julliard (2004). 
Econometric Specification
In this section, I propose a method for analyzing the driving sources of risk and their predictive power for asset returns. In the first stage, I follow Campbell (1996) and Shiller (1987, 1988) and use a Vector Auto-Regression (VAR) model to represent the law of motion for the state vector, exploiting the restrictions imposed by the cointegration of consumption, wealth and labour income (Lettau and Ludvigson, 2001a) . Once the VAR is estimated, it is possible to compute long-run measures of the major variables determining asset returns as well as their innovations. In the second stage, I use the standard way to analyze the predictive power for asset returns, that is, regressing the one-period ex-post real return, r t , on the long-run measures computed before and known at the beginning of period t. If the coefficients on these variables are significant, then they are considered as good proxies for future asset returns.
This approach has some potential advantages over the standard approach.
First, it is able to detect long-lived deviations of the major determinants of asset returns, avoiding the low power of single-period returns regressions (Shiller, 1984; Summers, 1986) . Second, it does not rely on an optimal behaviour modelonly on the intertemporal budget constraint -and, therefore, it avoids the need of imposing a functional form on preferences.
Although this methodology is based on the estimation of a VAR, it
properly accounts for the extra information that market participants have. This is so because returns are included as one variable in the VAR, enabling the generation of forecasts of consumption, non-housing consumption share, income, wealth, and returns. Moreover, although one can not observe everything that market participants do, returns are observable and summarize the market's relevant information.
The N×1 state vector z t used in the first stage of the estimation procedure is given by
and includes non-housing consumption share growth, wealth growth, consumption growth, labour income growth, real returns on financial assets, consumption-aggregate wealth ratio, and the dividend yield. The dynamics of the state vector are described by a Vector
Auto-Regressive Model (VAR):
where A(L) is a finite-order distributed lag operator, and ξ t is a vector of error terms with innovation covariance matrix E[ξξ′]=Σ.
10
The dimensions of Σ and A are N×N, whilst the dimensions of ξ and z are
N×T.
The vector z t has the useful property that to forecast it ahead k periods given the information set , t Ω one can simply multiply z t by the k th power of the
. It is possible, therefore, to define
where e k is the k th column of an identity matrix of the same dimension as A. I estimate A from the VAR in specification (11) and Appendix B reports a summary of the coefficient estimates.
After the estimation of the VAR, it is possible to extract the current innovations of the variables of major interest in the model and to use them to compute a measure of the long-run innovations, therefore, building proxies for long-run unexpected changes in the housing share, in labour income growth, in consumption growth, in the price-dividend ratio and in ex-ante asset returns, that is:
where the subscript t,∞ denotes current and future innovations. As a final step, the forecasting power of these proxies is estimated in single equation regressions.
Expected Changes, Unexpected Shocks, and Asset
Returns
Data
In the estimations, I use quarterly, seasonally adjusted data for U.S., Therefore, I lag once the data, so that the observation of wealth in t corresponds to the value at the beginning of the period t+1. Finally, asset returns are measured using the value weighted CRSP (CRSP-VW) market return index. Figure 1 plots the time series of cay t , cr t , lr t , lrc t , lrdp t , lrret t (based on the expected forecasts generated by the VAR) and the stock market real return, r t .
11 It shows a multitude of episodes during which sharp increases in these proxies precede large reductions in the real return and it displays interesting business cycle patterns: (i) cay t increases in recessions and falls in expansions; and (ii) cr t , lr t and lrc t fall in recessions and increase in expansions. It also shows that lrdp t does not seem to be a good predictor of future returns, and this may be the result of its high persistence. Finally, the pattern of lrret t , that is, the proxy for the exante expected long-run returns capture relatively well the pattern of the ex-post returns, which suggests that, for small perturbations around the steady state, the variables included in the VAR should capture most of the relevant information for the asset returns.
[ PLACE FIGURE 1 HERE. ]
Consumption-Wealth Ratio
I start by examining the relative predictive power of cay t for real returns over horizons spanning 1 to 4 quarters. Lettau and Ludvigson (2001a) argue that fluctuations in the consumptionaggregate wealth ratio, cay, summarize changes in expected returns and can be used for predicting stock returns. The preference of investors for a flat consumption path over time leads them to "smooth out" transitory movements in the asset wealth. As a result, when asset returns are expected to be higher in the future, forward-looking investors increase consumption out of current asset wealth and labour income, allowing it to rise above its common trend with those variables. More recently, Sousa (2009) shows that fluctuations in the consumption-(dis)aggregate wealth ratio, cday, have superior forecasting power due to its ability to track the changes in the composition of asset wealth (financial versus housing wealth) and the faster rate of convergence of the coefficients to the "long-run equilibrium" parameters.
I analyze the forecasting power of cay and cday for real returns. Following Lettau and Ludvigson (2001a) 
Long-Run Changes in the Composition of Consumption
In the standard consumption capital asset pricing (CCAPM) model, stock prices exhibit a business cycle pattern as a result of investors' concern with consumption risk. In recessions, investors sell stocks today to increase current consumption, as they expect a higher future consumption.
Yogo (2006) shows that when utility is nonseparable in durable and nondurable consumption and the elasticity of substitution between the two goods is high, then a fall in durable consumption is associated with a rise in marginal utility. 16 The countercyclical pattern of the equity premium is explained by the sharp fall of durable consumption during troughs which leads to low stock returns. is mainly the expected component that is able to generate stock price movements.
The reason lies in the observation that housing share is a macroeconomic variable with a high degree of persistent and, therefore, its changes can largely be forecasted by consumers. As a result, news about changes in the composition of consumption have a negligible content.
[ PLACE Julliard (2004) derives an equilibrium relation between expected future labour income growth -summarized by the variable lr -and expected future asset returns, using the consumer's budget constraint. Expectations of high future labour income growth are associated with lower stock returns, in reflex of the abundance of resources.
Long-Run Labour Income Growth
The author models labour income after performing the Box-Jenkins selection procedures over different ARIMA specifications. In the present paper, I
use a different methodology in that expected and unexpected labour income growth rates are computed directly from the VAR estimated in Section 2.2. Julliard (2004) , the coefficient associated to lr is negative, therefore, suggesting that a high lr corresponds to a state of the world in which asset returns are low.
Moreover, it can be seen that expected growth has a significant forecasting power for future real returns, with the adjusted R² statistic ranging from 0.01 to 0.07. In contrast, Panel B shows that unexpected growth has no predictive power. In sum, expectations about long-run labour income growth can help explaining risk premium.
[ PLACE Abel (1999) and Bansal and Yaron (2004) show that different exposures of the cash flows of assets to consumption explain differences in risk premium.
Long-Run Consumption Growth
Similarly, Bansal et al. (2005) 
Long-Run Dividend-Price Ratio
A vast literature has documented the role of financial indicators in predicting asset returns, namely: (i) the ratios of price to dividends or earnings (Shiller, 1984; Campbell and Shiller, 1998; Fama and French, 1988) ; (ii) the ratio of dividend to earnings (Lamont, 1998); (iii) the relative T-bill rate, that is, the 30-day T-bill rate minus its 12-month moving average (Campbell, 1991; Hodrick (1992) ; (iv) the default spread, that is, the difference between the BAA and AAA corporate bond rates (Fama and French, 1989) ; (v) the term spread, that is, the 10-year Treasury bond yield minus the 1-year Treasury bond yield (Fama and French, 1989) ; (vi) the dividend payout ratio (Lamont, 1998) . In contrast, Lettau and Ludvigson (2001a) show that these predictors do not convey important information about future asset returns.
I use the VAR estimated in Section 2.2 to build measures of the long-run dividend-price ratio, lrdp, and test its forecasting power over different horizon spans. Table 5 shows that the long-run dividend to price ratio does not indeed contain explanatory power for real returns. What might be driving these results? It is well known that the dividend-price ratio is a financial indicator that exhibits strong persistence. As a result, a measure such as lrdp that captures the long-run changes in the dividend-price ratio will suffer from the same lack of dynamics. Consequently, it is not able to match the fluctuations that characterize asset returns.
[ PLACE 
Long-Run Asset Returns
Most of the literature on asset pricing aimed at building proxies of asset returns measure their forecasting power, relating them with ex-post realized asset returns. On the contrary, Favero (2005) tries to highlight the differences between ex-ante expected returns and ex-post realized returns. The author derives a proxy for the long-run expected returns using a VAR that includes asset returns, cay, consumption growth and asset returns. Long-run expected returns are computed by re-estimating the VAR each point in time and projecting it forward for a longhorizon.
As in Favero (2005), I compute a proxy for the expected long-run asset returns, lrret, using the VAR estimated in Section 2.2. However, I also build a measure of the innovation component of long-run asset returns, that is, of the shocks or news about future returns. Moreover, while the focus of Favero (2005) is on assessing the differences between ex-ante and ex-post returns and the predictive power of cay, I aim at analyzing the relative importance of the expected and the unexpected components of future returns in generating movements in stock prices and, therefore, explaining risk premium.
Panel A of Table 6 shows that expected ex-ante long-run real returns strongly forecast future ex-post real returns, with the adjusted R² statistic ranging between 0.07 to 0.28. Similarly, Panel B shows that unexpected long-run real returns also have some predictive power (as reflected by the R² statistic, which ranges between 0.01 and 0.05). This suggests that expectations about long-run asset returns seem to be more important than news in driving stock returns. This empirical feature can be explained as follows. By potentially reflecting asset "fundamentals", expectations about long-run asset returns explain most of the variation that one observes in asset prices. In contrast, shocks to expectations tend to be associated with temporary events, which effects will not last in a persistent manner. As a result, they tend to marginally impact on asset prices.
A Look at the Composition of the Budget Constraint
The theoretical framework presented in Sub-Section 2.1 shows that one can use the consumer's intertemporal budget constraint to derive a relationship between future asset returns and consumption-wealth ratio, labour income risk, composition risk and long-run consumption risk. Table 7 considers the expected changes, while Table 8 refers to the unexpected changes.
The empirical findings are, broadly speaking, in line with the results where the informational content of a given factor was analysed separately. In particular, one can see that the consumption-wealth ratio emerges as a major predictor of future returns. The other empirical proxies also contribute to explain stock returns as the R 2 statistic improves relative to the previous estimations, while the RMSE becomes smaller with their inclusion. Finally, the signs and magnitudes of the coefficients associated with the different proxies are also in line with the regressions where only one factor was considered.
Conclusion
This paper follows Lettau and Luvigson (2001a) and Julliard (2004) and uses the representative consumer's budget constraint to derive an equilibrium relation between the trend deviations among consumption, aggregate wealth and labour income, cay, future labour income growth, lr, and expected future asset returns. In addition, I consider two major sources of risk: expected future changes in the housing consumption share, cr, and expected future consumption growth, lrc. Then, I explore the predictive power of these variables for future asset returns.
Instead of relying on a model of consumer behaviour that explicitly assumes a functional form for preferences, I use the intertemporal budget constraint to derive the major determinants of asset returns. Then, I explore the forecasting properties of an informative VAR to build proxies for the long-run determinants of asset returns. Finally, the forecasting power of these proxies for future asset returns is assessed and this is used as a way of indirectly testing the assumptions about preferences considered in many optimal models of consumer behaviour.
Using a Vector Autoregressive System (VAR), I compute measures of expected and unexpected long-run changes of the major determinants of asset returns and find that: (i) cay, cday, expected future labour income growth, expected future changes in the composition of consumption, expected future consumption growth, expected changes in ex-ante long-run real returns strongly forecast future asset returns; (ii) unexpected long-run consumption growth and unexpected changes in ex-ante long-run real returns contain some predictive power for asset returns; (iii) unexpected future labour income growth and unexpected changes in the housing share do not predict future asset returns; and 
Asset Returns
The proxy chosen for the market return is the value weighted CRSP (dp) t,∞ ∑
B. Vector-Autoregression (VAR) Estimation
C. Notation: Current and Long-Run Innovations
The subscript t denotes current innovations.
The subscript t,∞ denotes current and future innovations. Poterba and Summers (1988) , Ludvigson (2001a, 2004) .
3 Lin et al. (2007) also analyze the issue of predictability of asset returns in the context of emerging bond markets. In contrast, Lee (2008) finds that the correlation between unpredictable stock returns and unpredictable inflation is low.
4 Pakos (2003) argues that there preferences are non-homothetic.
5 That is, . : Note that one could also split consumption into its non-durables and durables components as in Yogo (2006) . In this case, the consumer's budget constraint (equation (1) P is the relative price of durables consumption, S t is the non-durables consumption share, and R w,t+1 is the return on aggregate wealth between period t and t+1. 10 The selected optimal lag length is 1, in accordance with findings from Akaike and Schwarz tests. However, the results are not sensible to different lag lengths.
11 Real returns are constructed as the difference between the CRSP-VW market return index and the inflation rate. The time series are standardized to have unit variance and smoothed to facilitate the reading.
12 I estimate cay t and cday t using dynamic OLS with 4 lags and leads. For brevity, I only report the estimates of the coefficients associated with (dis)aggregate wealth and labour income in the cointegrating vector. 13 Ludvigson and Steindel (1999) suggest that the marginal propensity to consume out of stock market wealth was larger in the late seventies and early eighties. As a result, the estimation of cay and cday using different sub-samples could potentially improve the precision of the estimated parameters in the cointegrating relationships. Nevertheless, Lettau and Ludvigson (2005) emphasize that the difficulty with this procedure is that it can also strongly understate the predictive power of the regressor, making it difficult for cay and cday to exhibit forecasting power when the theory is true.
